In order to adjust to an ever-changing environment, our brain constantly constructs predictions for various inputs. The auditory system in particular has been shown to automatically use predictions to facilitate sequential processing. Predictive coding theories suppose that the brain extracts regularities to actively predict what is next. It is assumed that brain functions consist of a hierarchical model of predictions guided by bayesian inference (Friston, 2005) ; predictions coming from higher levels act as empirical priors for representations in lower levels, where sensory events are used to update the current predictions. In the end, the prediction model with the highest correctness probability determines the conscious percept.
Event-related potentials (ERPs) have been shown to reflect predictive activity in the brain. For instance, unexpected stimuli typically elicit an MMN component, irrespective of the participants' attention to the stimulus. The MMN is observed 100-250 ms following the onset of a deviant stimulus and is often interpreted as resulting from a mismatch between a memory record and the representation of the actual stimulus (Näätänen et al., 2007) . The P300, on the other hand, is highly dependent on attention and usually elicited 300-500 ms after a stimulus onset (Picton, 1992; Schwartze et al., 2011) ; it has been interpreted as a surprise response to an infrequent stimulus (a disconfirmation of predictions; Wacongne et al., 2011) . Though connections have been made between the MMN, the P300, and predictive coding theory (Wacongne et al., 2011) , it remains unclear how they support the hierarchical organization of prediction. Chennu et al. (2013) address this issue via a complex paradigm manipulating both attention and stimulus expectancies. The paradigm was developed to specifically investigate ERPs in response to prediction errors. The authors presented a set of auditory stimuli to participants while recording ERPs to unpredictable events (infrequent changes), the so-called oddball paradigm. They presented different sequences of five tones that were either all identical (standards) or had the last tone differ from the first four. All local standards were monaurally presented to either the right or the left ear, whereas local deviants were either presented in the opposite ear or were presented in the same ear with a pitch change. Moreover, the authors manipulated the order of the sequences on a more global scale, creating a higher hierarchical level of unpredictable events. While local deviants appear within a sequence (i.e., AAAAB), global deviants consisted of sequences manipulated in pitch or laterality that differed from the global standard (i.e., AAAAB AAAAB AAAAA). Additionally, the authors assigned participants to one of three conditions: (C1) where participants had to count all uncommon sequences (i.e., focus on the global pattern), (C2) where participants had to count all deviant tones (i.e., focus on local deviations), and (C3) where participants had to perform a demanding visual task (i.e., divert their attention).
Globally, the authors described the effects of attention and expectancy on error signal processing at different levels in the predictive hierarchy. The modulation of early auditory processes (MMN) was linked to the amount of prediction error: attentional precision (laterality vs. pitch deviant) enhanced early responses to prediction violations whereas top-down expectation (C2) reduced them. In contrast, the modulation of late auditory processes (P300) was highly dependent on attentional engagement (see also, van Zuijen et al., 2006) , but also modulated by attentional precision (laterality vs. pitch deviant) and by top-down expectancies (C2). These results contribute directly to the functional differentiation of the MMN and the P300. As such, prediction errors at different levels within that hierarchy can be directly attributed to specific ERP components, providing a unified narrative that can be used to study failures of hierarchical prediction.
Although their narrative is instructive, further investigation regarding unusual MMN/P300 patterns in special populations could help to understand hierarchical auditory perception. For example, congenital amusics suffer from a pitch perception deficit that makes them unable to detect wrong notes and recognize familiar melodies. This neurodevelopmental disorder cannot be explained by hearing loss or a more general cognitive deficit. More precisely, amusics are unable to detect pitch changes that are smaller than a semitone, whereas controls do so reliably (Hyde and Peretz, 2004; Peretz et al., 2008) . While their difficulties are mostly confined to pitch perception problems, several studies have investigated the level of consciousness in which those deficits take place.
Using an oddball paradigm, it was demonstrated that the amusic brain does not produce a normal P300 when presented with small pitch changes in tone sequences (Peretz et al., 2005; Mignault Goulet et al., 2012; Moreau et al., 2013) or melodic sequences (Peretz et al., 2009 ). This finding cannot be explained by a lack of attentional resources because pitch changes greater than a semitone are correctly detected by amusics and generate a normal P300. However, those same small pitch deviations (not consciously perceived by amusics) are accurately processed at a pre-attentive level, as indexed by a normal MMN response to the deviant tone. The amusic brain, like the typical brain, automatically creates predictions and responds to errors for fine-grained pitch changes at an early level of processing, but fails to do so at a later attention-dependent level. Their incapacity to consciously perceive this information, even if they deploy attention, presents a unique opportunity to study modulations of the two components without having to rely on the subjects' inherent attentional capacities.
Further investigations of these unusual MMN/P300 patterns in amusics may reveal how the underlying prediction errors interact and how they are used to update predictions in response to an ever-changing environment. For example, it would be interesting to investigate if the MMN in amusics is attenuated by explicit top-down, attention-dependent expectations [decreased response when attending single tones (C2) compared to attending complex patterns (C1); Chennu et al. (2013) ], providing an example of an interaction between explicit and implicit processing. Since amusics represent an "unconscious although attentive" population, further studies could also help explain the neural architecture behind the generation of these predictive components and clarify why the amusic brain cannot implement a normal predictive coding scheme.
